The PDZ-interacting domain of TRPC4 controls its localization and surface expression in HEK293 cells.
Mammalian homologs of the Drosophila TRP protein have been shown to form cation-permeable channels in the plasma membrane but very little is known about the mechanisms that control their cell surface localization. Recently it has been demonstrated that the last three C-terminal amino acids (TRL) of TRPC4 comprise a PDZ-interacting domain that binds to the scaffold protein EBP50 [ezrin/moesin/radixin-binding phosphoprotein 50]. In this report, we have examined the influence of the TRL motif on the subcellular distribution of TRPC4 in human embryonic kidney (HEK) 293 cells. We have also analyzed the consequences of the interaction between EBP50 and the membrane-cytoskeletal adaptors of the ezrin/radixin/moesin (ERM) family for the cell surface expression of TRPC4. Using immunofluorescence microscopy, we found that the mutant lacking the TRL motif accumulated into cell outgrowths and exhibited a punctate distribution pattern whereas the wild-type channel was evenly distributed on the cell surface. Deletion of the PDZ-interacting domain also decreased the expression of TRPC4 in the plasma membrane by 2.4-fold, as assessed by cell surface biotinylation experiments. Finally, in a large percentage of cells co-expressing TRPC4 and an EBP50 mutant lacking the ERM-binding site, TRPC4 was not present in the plasma membrane but co-localized with the truncated scaffold in a perinuclear compartment (most probably representing the Golgi apparatus) and in vesicles associated with actin filaments. Our data demonstrate that the PDZ-interacting domain of TRPC4 controls its localization and surface expression in transfected HEK293 cells. They also point to a yet unexplored role of the EBP50-ERM complex in the regulation of protein insertion into the plasma membrane.